(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
Inlcnialional Bureau 

(43) International Publication Date 
22 November 2001 (22.11.2001) 




PCT 



(10) International Publication Number 

wo 01/87426 A2 



(51) International Patent Classification^: 



A63B 24/00 



(21) International Application Number: PCT/I BO 1/00835 

(22) International Filing Date: 15 May 2001 (15.05.2001) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

2000/2378 



15 May 2000 (15.05.2000) ZA 



(7 J) Applicant (for all desigrtaled Slates except US): M-DEV 
(PROPRIETARY) LIMITED |ZA/ZA]; S>Tinga House, 
The Avenues Office Park, Homeslcad Avenue, Rivonia, 
2146 Sandion (ZA). 



(72) Inventor; and 

(75) Inventor/Applicant (for US on/y): IVIVNHARDT, Ger- 
hard, Stephanas |ZA/ZAj; No. 9 Uydcwoods, 'Ibwnscnd 
Avenue, 2196 Hyde l^aric (ZA). 

(74) Agents: DE VILLI ERS, Christopher, Murray et al.; 
Spoor and Fisher, P.O. Box 41312, 2024 Craighall (ZA). 

(81) Designated States (national): AE, ACj, AL, AM, AT AU, 
AZ, BA, BB, BG, BR, BY BZ, CA. Cli, CN, CO, CR, C13. 
CZ, DE, DK, DM, DZ, EC, EE, ES, H, GB, GD, Gil GH, 
GM, HR, HU, ID, TL, IN, IS, JR KJL KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD. 1V1G, MK, MN, MAV, 
MX, MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, 
SL, TJ, I'M, TR, TT, TZ, UA, UG, US, IJZ, VN, YD, ZA, 

zw. 

(84) Designated States (regional): ARIPO paieni (GH, GM, 
KE, LS, MW, MZ,.SD, SL, SZ, TZ. UG, ZW), Eurasian 

[Continued on next page] 



(54) Title: METHOD AND APPARATUS FOR MONITORING EXERCISE 



< 

00 



O 




(57) Abstract: A method and apparatus for monitoring exercise 
are disclosed. A user participating in a virtual exercise class 
utilises apparatus which comprises at least one sensor for 
monitoring a selected exercise parameter such as hear! rate. 
The apparatus indicates a processor for generating performance 
data from the sensor output and an interface for transmitting 
performance data to a remote site. Typically, the apparatus is 
portable and communicates wirelessly with a PC of the user, to 
transmit the performance data to remote site via the Internet or 
another network. At the remote site, response data is generated 
based on the user's performance as against goals set by the user, 
a previous performance of the user, or the performance of other 
users. The response data is transmitted back to the user's PC 
._and displayed. Thus, the user can participate in an exercise class 
simuluneously with oth^ users who are all located at different 
sites. 
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METHOD AND APPARATUS FOR MONITORING EXERCISE 



BACKGROUND OF THE INVENTION 

This invention relates to a method of and an apparatus for monitoring exercise. 

Training or exercising at gyms is increasingly popular, and is generally 
considered preferable to solo training. Reasons for this include a social and 
competitive aspect which encourages participants to continue WAh an exercise 
program, as well as monitoring and guidance of participants by personal 
trainers or in an exercise class. Notwithstanding this, many individuals find it 
difficult to attend a gym regulariy, and find solo exercise relatively less 
satisfactory, to the extent that they may abandon an exercise program. 

It is an object of the invention to address this phenomenon. 
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SUMMARY OF THE INVENTION 

According to the invention tliere is provided a metliod of monitoring exercise 
comprising: 

monitoring, at a user site, at least one physical parameter of a user 
performing exercise and generating an output signal corresponding to 
said parameter; 

generating peri'ormance data from the output signal; 

transmitting the performance data to a remote site; 

at the remote site, evaluating the performance data, generating 
response data and transmitting the response data to the user site; and 

at the user site, displaying information derived from the response data 
to the user. 

The user will typically be a person who wishes to participate in an exercise 
class, but who is unable to physically to be present at such a class. 

Said at least one physical parameter of the user may be, for example, the 
user's heart rate,>step cadence, skipping rate, push-up rate, running cadence, 
cycling speed and/or power, or other relevant physical parameters according to 
the type of exercise being performed. 

The physical parameters may be sensed by one or more sensors, which 
preferably communicate wirelessly with a portable control unit wom by the 
user. 
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The performance data is preferably transmitted to a remote site via the Internet 
or another network, and may be evaluated at the remote site in comparison 
with similar performance data received from other users, or in comparison with 
stored performance data. 

The response data may include comments or comparative data based on 
goals previously set by the user, a previous performance of the user, or the 
performance of other users, for example. 

The user may participate in a virtual exercise class in which a plurality of users 
carry out exercise at a predetermined or scheduled time, in which case the 
response data may include comparative data derived from the performance 
data of each of the plurality of users. 

The generation of the performance data and the transmission of the 
performance data to the remote site may take place in real time or near real 
time, that is, while the user is participating in the exercise class. 

Alternatively, the performance data may be generated and recorded for later 
uploading to the remote site, for example, in the case of exercise carried out 
outdoors or at a location remote from the user's computer. 

Further according to the invention there is provided apparatus for monitoring 
exercise comprising: 

at least one sensor for monitoring a physical parameter of a user 
performing exercise and for generating an output signal corresponding 
to said parameter; 

a first processor for generating performance data from the output 
signal; 
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an interface for transmitting the performance data to a remote site and 
for receiving response data from the remote site; and 

a second processor for generating a display containing information 
derived at least partially from the response data. 

The at least one sensor may be, for example, a heart rate sensor, a step 
sensor, a cycle speed and/or power sensor, or any other suitable sensor for 
monitoring a selected exercise parameter. 

Conveniently, the first processor is housed in a portable control unit which is 
arranged to be worn by a user and which Includes an input device operable by 
the user for controlling the operation thereof. . 

The control unit may include a first interface for receiving the output signal from 
the sensor or sensors. 

The control unit may also include a second Interface for transmitting the 
performance data to a computer of the user. 

The first and second interfaces are preferably wireless. 

The apparatus preferably includes software arranged to generate a display of 
information derived at least partially from the response data. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Figure 1 is a pictorial view of the .control unit of apparatus according to 
the invention for monitoring exercise; 
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Figure 2 is a highly simpHfied schematic block diagram of electronic 
circuitry of the control unit of Figure 1 ; and 

Figures 3 

and 4 are flow charts Illustrating the method of the invention as applied 

to individual and class training sessions, respectively. 

DESCRIPTION OF EMBODIMENTS 

The present invention addresses problems experienced by individuals who 
wish to train or exercise but who are unable or unwilling to attend a class with 
other participants, or a training session. This is achieved by monitoring the 
individual's exercise performance, transmitting performance data to a central 
site for evaluation, and sending a response to the individual with feedbacl^ on 
his/her performance. Thus, an individual may exercise alone, for example in 
his or her home, but by utilising the method and apparatus of the invention, be 
connected effectively to a trainer or a class of similar individuals. 

Referring to Figure 1, a user 10 is shown wearing a portable control unit 12 
which can, for example, be clipped to the waistband of his or her shorts or 
tracksuit, or held in position by means of a strap around the waist. The control 
unit has a number of push buttons 14 and a display 16, typically a 240 by 120 
pixel liquid crystal display (LCD). 

The user 10 is also wearing a strap 18 which carries a heart rate monitor which 
transmits a short range RF output signal containing data corresponding to the 
user's heart rate. 
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Figure 2 shows the electronic circuitry of the control unit 12. The heart of the 
unit is a CPU 20» preferably an integrated low-current microprocessor such as 
the ARM processor. The CPU has associated memory 22 and controls the 
LCD display 16 and a beeper or sounder 24, and communicates via a short 
range RF interface module 26, for example utilising the new "Blue Tooth" 
technology. 

The CPU 20 has a number of inputs to which are connected, inter alia, the 
input switches 14, a 5kHz receiver 28 for the heart rate monitor, a 125kH2 
receiver 30 for a cycle speed and power sensor, and a receiver 32 which 
rec.eives an input from a step sensor. It will be appreciated that inputs and 
receivers or interfaces for various other types of sensor can be provided as 
required, according to the type of training or exercise being monitored. The 
control unit is powered by a battery 34. 

The control unit 12 is used in convention with a conventional personal 
computer (PC) 36 of a user and an RF modem 38 which receives signals from 
the RF interface module 26, together with suitable software to allow the user to 
access a web site which is designed to provide an on-line training and/or group 
exercise class functionality, as described below. 

In a first variation of the method of invention, an individual connects to the web 
site for an on-line custom designed personal training session run by a "Virtual 
Personal Trainer*' (see Figure 3). The user connects to the web site, logs on 
and selects the option for a personal individual training program. If the user 
has previously registered, his or her details can be retrieved automatically, for 
example by using a user name and password, or the user may enter various 
identification information, including the participant's name, e-mail address, 
country and, optionally, a message or greeting. Further options include 
submitting his or her weight and a picture. 
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A Virtual Trainer display and voice are displayed, together with a program to 
be followed. In some cases, exercises can be performed near to the user's 
PC. while others, such as jogging, will be done remotely. 

Although it is possible for the entire exercise program to be conducted while 
the user is on-line, it is preferred that the user download software to his or her 
PC which can run the exercise program on an offline basis, so that it is only 
necessary to download details of the chosen exercise class for any given 
session, allowing the PC to go off line. 

The downloaded program will then explain the exercise routine to the user, 
issue timing and start/stop instructions, for example, and collect performance 
data from the user via the control unit 12. Where exercises are performed 
remotely from the PC, the relevant software and training session data are 
uploaded to the control unit 12, which displays relevant instructions to the user 
on the LCD 16. 

From time to time, as the control unit 12 collects performance data from the 
user as he or she carries out the exercise program and transmits the data back 
to the PC, the downloaded program takes the PC online at intervals in order to 
upload the performance data to the web site. On the host computer of the web 
site, suitable software analyses the user's performance data and evaluates it in 
comparison with goals set by the user, the previous performance of the user 
for similar exercises, or the performance of other individuals, for example, and 
then transmits response data back to the user's PC which can be displayed in 
a graphic form. 

At the end of each exercise, or at the end of the exercise session, the user is 
afforded an opportunity to enter comments or a difficulty assessment for 
uploading to the web site. A summary of the individual's performance can then 
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be transmitted back to the user's PC as a final stage in tiie exercise session 
before the user signs off. 

In the above described individual training application of the invention, the user 
can be provided with a number of options in order to input varying goals and 
preferences, to tailor the training session to the user. It is also not necessary 
that the training session take place at a strictly scheduled time. 

Referring now to the flow chart of Figure 4, a similar process is followed to log 
onto the web site. If the user has previously registered, his or her details can 
be retrieved automatically, for example by using a user name and password, or 
the user may enter various identification information, including the participant's 
name, e-mail address, country and, optionally, a message or greeting. Further 
options include submitting his or her weight and a picture. Since a class 
involving other participants is being joined, it vyill generally be necessary to 
select one of a number of scheduled classes in order for the user to participate 
in real time or near real time. 

Again, instructions for carrying out the relevant exercise are displayed either 
on the PC or on the control unit 12, and performance data is collected from the 
user and displayed immediately on the PC or control unit, as well as being 
uploaded periodically to the web site for evaluation and comparison with the 
performance data of other participants in the class. Comparative performance 
data, comments and encouragement, and other information are then 
downloaded to each user's PC, A facility can be provided for individuals to 
make comments on the exercises and the class. At the end of the exercise 
class, a final comment is provided to users by the Virtual Trainer and 
participants are able to enter a final round of messages before signing off. 

The host software running the system will operate a member database, 
containing all the details of each member including personal data, exercise and 
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program preferences, current training program, historical performance data, 
etcetera. The software will also maintain lists of current classes and will assign 
Virtual Trainers to classes and individual users. The software will also 
implement an exercise programs data base. The host software can be written 
in industry standard programming, languages such as Pearl, C or Java as CGI 
scripts. 

The PC used to access the web site can operate with a standard internet 
browser, such as Microsoft's Internet Explorer. Standard intemet protocols are 
used for data transfer. The application software which is downloaded for 
execution on the PC will preferably be written in Java. 

The main advantage of the above described method and apparatus is that it 
allows users who are physically isolated from other individuals to participate 
either in a supervised training session or a group training class, with monitoring 
of their performance and feedback, either on a personal basis or on a 
comparative basis with other participants. Depending on the demand, such 
classes can be scheduled frequently (eg. houriy or half-houriy) and at almost 
any time, given that it is not necessary for users to be in the same time zone as 
one another. By utilising a portable control unit, the user Is not tied to his or 
her own PC, but can carry out exercises such as jogging remotely from the PC, 
with the display of relevant instructions and the collection of performance data 
being carried out by the portable control unit. 
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CLAIMS 

1 . A method of monJtoring exercise comprising: 

monitoring, at a user site, at least one physical parameter of a 
user performing exercise and generating an output signal 
corresponding to said parameter; 

generating performance data from the output signal; 

transmitting the performance data to a remote site; 

at the remote site, evaluating the performance data, generating 
response data and transmitting the response data to the user 
site; and 

at the user site, displaying information derived from the 
response data to the user. 

2. A method according to claim 1 wherein said at least one physical 
parameter of the user is the user's heart rate, step cadence, skipping 
rate, push-up rate, running cadence, cycling speed and/or power, or 
another physical, parameter relevant to the type of exercise being 
performed. 

3. A method according to claim 1 or claim 2 wherein the physical 
parameters are sensed by one or more sensors which communicate 
wirelessly with a portable control unit wom by the user. 
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4. A method according to any one of claims 1 to 3 wherein the 
performance data is transmitted to the remote site via the Internet or 
another network. 

5. A method according to any one of claims 1 to 4 wherein the 
performance data is evaluated at the remote site in comparison .with 
similar performance data received from other users. 

6. A method according to any one of claims 1 to 5 wherein the 
performance data is evaluated at the remote site in comparison with 
stored performance data. 

7. A method according to any one of claims 1 to 6 wherein the response 
data includes comments or comparative data based on goals previously 
set by the user, a previous performance of the user, or the performance 
of other users. 

8. A method according to any one of claims 1 to 7 wherein the user 
participates in a virtual exercise class in which a plurality of users carry 
out exercise at a predetermined or scheduled time, the response data 
including comparative data derived from the performance data of each 
of the plurality of users. 

9. A method, according to claim 8 wherein the generation of the 
performance data and the transmission of the performance data to the 
remote site tal<e place in real time or near real time, while the user is 
participating in the virtual exercise class. 

10. A method according to any one of claims 1 to 9 wherein the 
performance data is generated and recorded for later uploading to the 
remote site. 
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11. A method according to claim 10 wherein the performance data is 
generated at an exercise location outdoors or at a location remote from 
the user's computer. 

1 2. Apparatus for monitoring exercise comprising: 

at least one sensor for monitoring a physical parameter of a 
user performing exercise and for generating an output signal 
corresponding to said parameter; 

a first processor for generating performance data from the 
output signal; 

an interface for transmitting the performance data to a remote 
site and for receiving response data from the remote site; and 

a second processor for generating a display containing 
information derived at least partially from the response data. 

13. Apparatus according to claim 12 wherein the at least one sensor is a 
heart rate sensor, a step sensor, a cycle speed and/or power sensor, or 
another suitable sensor for monitoring a selected exercise parameter. 

14. Apparatus according to claim 12 or claim 13 wherein the first processor 
is housed in a portable control unit which is arranged to be worn by a 
user and which includes an input device operable by the user for 
controlling the operation thereof. 
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IS. Apparatus according to any one of claims 12 to 14 wherein the control 
unit includes a first interface for receiving the output signal from the 
sensor or sensors. 

16. Apparatus according to claim 15 wherein the control unit includes a 
second Interface for transmitting the performance data to a computer of 
the user 

17. Apparatus according to claim 16 wherein the first and second interfaces 
are wireless. 

18. Apparatus according to any one of claims 12 to 17 wherein the 
apparatus includes software arranged to generate a display of 
information derived at least partially from the response data. 
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Go online to do 
custom designed 
training session 



INDIVIDUALPROGRAM 
Get pic and greeting message 
from the Virtual Personal Trainer 



Get the program downloaded to PC. 
as well as to the GymPro device for 
exercises away from the PC 



Get next exercise 

The Virtual Personal Trainer 

explains it 



I Commence with program 



Is exercise in front of PC? 
YES NO 



I 



PC displays exercise, counts down, and 
starts exercise 
User commerKses 

Exercise data is iogged directJy on PC, 
and is displayed on PC 

End of exercise 



PC dtsp(a/s performance rating 
Av and max heart rate, cadenoe, 
calories, intensity, distance if applicable, 
speed etc. 

Previous perfbrmarKse rating is also 
displayed for comparison 



I 



Virtual Personal Trainer pops up, and 
comments on the exercise performarice 
Comments are based on goals, 
comparisons with previous perfbmtaiice etc. 
A perfomnanoe graph(s) may also be 
displayed. 



Exercise detail is shown on PC, and on the 
GymPro device 

GymPro displays basic Instructions and lime, 
commence exercise 

(Example 20 minutes Jogging in road, leaving 
the house) 



I 



GymPro logs performance whDe exercising 
Cadence (step speed or cycling speed), 
distance, eta 

GymPfo visually and audiUy indicates exercise 
stait/stop 

End of exercise 



i 


Get back to PC 

Collected data is automatfcaHy uploaded to the 
PC forinimediate reporting 









Get comments/input from the user for the 
particular exerdse:* 

Difficulty rating, exercise suitabifity rating, likir>g 
for exercise etc. 

This is used to adapt the sut>sequenl programs 
to the users own requirements, along with the 
collected perfbmiance data 



End of all exercises? 
NO YES 



End of program comment by Virtual Trainer 
Summary of perfomnance is displayed, with comparisons to 
previous performance, graphs etc. 

Get comments/inputs from user related to the program:- 
DifTtculty rating, request to change difficulty up or down etc. 

i 

Final upload of all data and sign-off 
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Select which CyberClass based 
on Start lime, preference, pre- 
booked. etc. 



CyberClass 

Get pic's, names and greetings 
of ottier members of the dass 
Enter own voice or text greeting 



Get pic and message from the 
Cyber Trainer, wiio introduces the 
program to the Cyber Class 



Commence with program 



Get next exercise 
The Virtual Personal Trainer 
it 



Is exercise in front of PC? 
YES NO 



PC displays exerdse. counts down, and starts 
exercise 

User commences 

Exerdse data is logged directly on PC, and is 
displayed on PC 
End of exercise, start of Recovery phase 



Exercise detail is shown on PC. and on the 
GymPro device 

GymPro displays t>asic instructions and time, 
commence exercise 

(Example 20 minutes Jogging in road, leaving 
the house) 



PC displa/s perfomiance rating 

Av and max heart rate, cadence, calories, intensity, 

distance if applicable, speed et& 

Previous perfomfiance rating is also displayed for 

comparison 



GymPro logs performame wtiile exerrising 
Cadence (step speed or cyding speed), 
distance, etc. 

GymPro visuatty and audibly indicates exercise 
start/stop 

End of exercise* start of Recovery phase 



Get back to PC 

Collected data is automatically uploaded to the PC 
for immediate reporting, oommenoe 



Collected perfomiance data is uploaded and 

processed. 



Virtual Personal Trainer pops up. and 
comments on the exercise perfbrmarK» 
Comments are teased on goals, 
comparisons wnth previous performance etc 
A perfomiance graph(s) may also be 
displayed. 



Basic performance data for each partidpant is 
displayed, such as av heart rate, av cadence 
distance, etc. A short text message from each 
can also t>e displayed 



Get comments/input from the user for the 
particular exerdse:- 
Dlfliculty rating, exerdse suitability rating, liking 
for exerdse etc. 



End of Recovery period 
End of all exercises? 
NO YES 



End of program comment by Virtual Trainer 

Summary of perfbrniance is displayed, with comparisons to previous performance, graphs etc. 



I 



Get comments/inputs from user related to the program:- 
Difficulty rating, request to change difficulty up or down etc 



Cyt>erClass members enter final greetings and sign off messages 
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(57) Abstract: A method and apparatus for monitoring exercise are 
disclosed. A user pariicipaiing in a virtual exercise class utilises ap- 
paratus which comprises at least one sensor for moniioring a selected 
exercise parameter such as hcarl rate. The apparatus indicates a pro- 
cessor for genera Ling performance data from the sensor output and an 
interface for transmitting performance data to a remote site. Typically, 
the apparatus is piirtable and communicates wirelessly with a PC of the 
user, to transmit the performance data to remote site via the Internet or 
another network. At the remote site, response data is generated based 
on the user's performance as against goals set by the user, a previous 
performance of the user, or Uie perfomiance of other users. The re- 
sponse data is transmitted back to the user's PC and displayed. Thus, 
the user can participate in an exercise class simultaneously with other 
users who are all located at different sites. 
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